To compare surgical outcome of hip fractures (in terms of the ability to walk and complications) in patients with and without Parkinson's disease (PD). Methods. Records of 207 patients who underwent surgery for femoral neck fractures were reviewed. Of whom, 9 men and 26 women with PD aged 58 to 89 (mean, 76.8) years underwent hemiarthroplasty for subcapital fractures (n=22) or internal fixation for intertrochanteric fractures (n=13). The remaining 36 men and 136 women with no PD aged 61 to 96 (mean, 81.8) years underwent hemiarthroplasty (n=108) or internal fixation (n=64) for subcapital (n=120) or intertrochanteric (n=52) fractures. None of the patients had pathological fractures, and all had been ambulatory prior to the fracture. According to the Columbia classification system, severity of PD was grade II in 11, grade III in 11, and grade IV in 13 patients. results. Respectively for the patients with and without PD at the one-year follow-up, 68.2% and Journal of Orthopaedic Surgery 2013;21(2):151-3 79.6% of those treated with hemiarthroplasty and 46.2% and 62.5% of those treated with internal fixation were able to walk with or without assistive devices. 81.8%, 63.6%, and 38.5% of the patients with grade-II, -III, and -IV PD, respectively, were able to walk at the one-year follow-up, compared to 73.3% of the patients without PD. conclusion. Surgical treatment for hip fractures was appropriate for patients with grade-II or -III PD.
introduction
Parkinson's disease (PD) is a progressive, degenerative neurologic disease secondary to loss of melanincontaining neurons in the pigmented nerve cells of the brainstem. Its symptoms include tremor, rigidity, and disturbance of postural reflexes. PD patients are at increased risk of fall, secondary to diseaserelated rather than environmental factors. 1 Surgical treatment for hip fractures in PD patients remains controversial, because rehabilitation can be difficult and prolonged owing to tremor, rigidity, and impaired balance. Moreover, higher complication rates after surgery might preclude achieving good functional results. 2 These patients have difficulty in returning to their preoperative ambulatory status. Some studies recommended internal fixation rather than hemiarthroplasty, [3] [4] [5] owing to a high rate of prosthetic dislocation. Others preferred hemiarthroplasty because internal fixation may break down and lead to non-union, especially in patients with severe tremor and rigidity. [6] [7] [8] [9] Regardless of the surgical procedures, these patients have higher morbidity and mortality as well as orthopaedic and other complications. 3, [5] [6] [7] [8] 10 However, a recent study reported similar rates of postoperative complications, recovery of ambulation within one year, and one-year mortality as in controls. 11 We compared surgical outcome of hip fractures (in terms of the ability to walk and complications) in patients with and without PD.
Materials and Methods
Records of 207 patients who underwent surgery for femoral neck fractures between 2000 and 2010 were reviewed. Of whom, 9 men and 26 women with PD aged 58 to 89 (mean, 76.8) years underwent hemiarthroplasty (Stryker Secure Fit system) through a posterolateral approach, with repair of the capsule and soft tissues for subcapital fractures (Garden types III or IV) [n=22] or internal fixation (with a nail and a plate or a single compression hip screw or intramedullary hip screws) for intertrochanteric fractures (n=13). The remaining 36 men and 136 women with no PD aged 61 to 96 (mean, 81.8) years underwent hemiarthroplasty (n=108) or internal fixation (n=64) for subcapital (n=120) or intertrochanteric (n=52) fractures.
None of the patients had pathological fractures, and all had been ambulatory prior to their fracture. They were evaluated at the outpatient clinic or via telephone interviews with or without relatives. Patients treated conservatively were excluded, as were those who were followed up for <1 year.
According to the Columbia classification system, 12 severity of the PD was graded by neurological experts as grade II in 11, grade III in 11, and grade IV in 13 patients (Table) .
The significance of differences between PD and 
results
Respectively for the patients with and without PD at the one-year follow-up, 68.2% and 79.6% (p=0.239) of those treated with hemiarthroplasty and 46.2% and 62.5% (p=0.273) of those treated with internal fixation were able to walk with or without assistive devices (Table) . According to the Columbia classification system, 12 81.8%, 63.6%, and 38.5% of the patients with grade-II, -III, and -IV PD were able to walk at the one-year follow-up, compared to 73.3% of the patients without PD (Table) . Complications rates of the 2 groups were not significantly different, except that pneumonia was more common in patients with PD (Table) . None had deep infection or underwent reoperation.
discussion
PD patients with hip fractures have higher rates of complications and mortality after surgery. Closed reduction and rigid internal fixation with a compression screw is recommended for treatment of intracapsular fractures; its 6-month mortality was 47%, dislocation rate was 37%, and rate of decubitus ulceration was 47%. 3 In contrast, hemiarthroplasty is contraindicated, as it has a mortality of 14%, more frequent wound infections, and a prosthesis dislocation rate of 11%. 5 Hemiarthroplasty may be indicated if levodopa is administered to the patients to reduce the complication rate and improve functional results. 10 Surgical treatment enables better functional outcome in PD patients than conservative treatment. 7 80% of PD patients were able to walk with or without an assistive device at postoperative 6 months, and the 6-month mortality ranged from 15% to 20%, 8, 9 and none had dislocations or infections. 9 In our series, the one-year mortality was higher in PD than non-PD patients (8.6% vs. 2.9%, p=0.113, Table) . To prevent complications, more intensive care, respiratory and functional physiotherapy, and meticulous nursing should be provided for PD patients. 13 Patients with grade-IV PD with increased muscle tonus and rigidity and severe general disability were less likely to be able to walk, compared with patients without PD (38.5% vs. 73.3%, p<0.01). The prognosis for patients with grade-II and -III PD was better than that reported previously. Thus, surgical treatment for hip fractures was appropriate for patients with grade-II or -III PD.
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